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Novel applications of asymmetric transformations of metal complexes 
（金属錯体の不斉転換の新規応用） 




    The outline of the dissertation comprises five main chapters.  
    The first chapter is an introduction of the research, consisting of overviews of the first and second order asymmetry 
transformations, application of the first and second order asymmetry transformation, measuring techniques that have 
been used in determining epimer amounts in solutions and the factors influencing the first and second order asymmetry 
transformations in solutions.  
    Chapter two describes the kinetic investigations of the first and second order asymmetry transformations in anionic 
complexes of S-prolyldithiocarbamate(2–) and 4-hydroxy-S-prolyldithiocarbamate(2–). The main description in this 
chapter is the influence of temperature, solvents and cations on the first and second order asymmetry transformations of 
[Co(S-prodtc)3]3- and [Co(S-proOHdtc)3]3- and how these factors can be used in the selective isolation of the anionic 
complexes of [Co(S-prodtc)3]3- and [Co(S-proOHdtc)3]3-. 
    Chapter three is the study of the novel approach of the application of the first order asymmetry transformation in 
the K4[Fe(S-proOHdtc)3] for the detection of NO other than the conventional ESR technique. The investigation reveals 
that the bubbling of NO into a methanol solution of K4[Fe(S-proOHdtc)3] decomposes the tris complex to form 
K2[Fe(NO)(S-proOHdtc)2], resulting in a colour change from dark brown to green. The [Fe(NO)(S-proOHdtc)2]2- after 
the NO bubbling was identified by ESR spectrum. The intensity of the CD peak decreased with NO bubbling and can be 
used to detect the quantitative amount of NO in 5 min of bubbling. This finding was consistent with the decrease in the 
intensity of the ESR spectra (an already familiar technique in NO detection) with NO bubbling and the absorbance peak 
shift from 600 nm to 650 nm. However, after five minutes of NO bubbling, the signal of the tris complex decreased. The 
signal intensity at 10 minutes of bubbling was observed to reduce to one third the initial detection signal intensity. The 
signal intensities decrease means the K2[Fe(NO)(S-proOHdtc)2] complex was decomposed by excess NO.  
    Chapter four (an addendum) is a comparative study of the structures and the redox potentials trends of [PdX2(P–P)] 
complexes (X – = Cl, Br and I; P–P = α, ω-bis(diphenylphosphino)alkanes)  
Chapter five is the conclusion of the dissertation, which describes the summary and main results of the research 
findings in this dissertation and the relevance of the research to chemistry.
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